orc 


MOST 
ECONOMICAL 
CONDENSER TUBE 
THE WORLD. 


TUBES 


BRASS, COPPER, 
ALUMINIUM, 
CUPRO NICKEL, 
PHOSPHOR BRONZE, 
ALUMINIUM BRASS, 
and all Non-Ferrous 
ALLOYS - - - = - 


CONTRACTORS TO THE 
ADMIRALTY AND ALL GOVERNMENT DEPTS. 


THE YORKSHIRE COPPER WORKS LTD. 


LONDON : GLASGOW : 
53, NEW BROAD ST., E.C.2 LEEDS, ENGLAND 78, McALPINE STREET 


Telephone: 75431 (P.B.Ex.). Telegrams : “Tubes,” Leeds. 
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CHURCHILL SURFACE GRINDER IN OPERATION, WITH MAGNETIC 
CHUCK FED FROM AN A.C. SUPPLY BY MEANS OF A WESTINGHOUSE 
METAL RECTIFIER. 


A TYPICAL 


No thicker 
than cotton- 


COMMERCIAL APPLICATION covered 
OF wire—yet 
insulated 
[WESTINGHOUSE with pre 
METAL RECTIFIERS Fibre! 
MAGNETIC CHUCKS 


A rectifier which has a high efficiency. . . 
is robustly constructed and has no moving 
parts . . . which completely eliminates 


. maintenance costs and replacements. . . 

SX and one which acts instantaneously .. . 
SO such is the Westinghouse Metal Rectifier. 
AAA It is, therefore, specially suitable for the 
NS 


SSS a of magnetic chucks from the 
A.C. mains. 


11E.E. May wesend you acopy? 

N 
THE WESTINGHOUSE 


BRAKE & SAXBY 
SIGNAL CO., LTD., 


Complete information is given in our bro- | 


82, YORK ROAD, 
KING'S CROSS, 
LONDON, N.1. 


July, 1932. 


LEWBESTOS 
insulated wire 
is unequalled— 


for use in the manufacture and 
repair of coils for traction, 
mining and mill motors; lift- 
ing magnets and all apparatus 
subject to severe temperature 
rises. 


Withstands a test pressure of 
1,000 Volts between turns after 
long period working up to 
200° C. (392° F.) 


LEWBESTOS insulation is a 
pure Asbestos Fibre Insulation 
specially treated to remove all 
impurities, and it is moisture- 
proof and tough, but in spite 
of its toughness it will not crack 
or break on sharp bends. 


THE LONDON ELECTRIC 


WIRE COMPANY AND SMITHS, LTD., 
Church Road, Leyton, London, E.10. 


Telephone : LEYTONSTONE 3626. 
Telegrams: LEWCOS, LONDON. 
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A Squirrel-Cage Motor fitted with 
a “Broadbent” Centrifugal Clutch 
Pulley or Coupling is Cheaper and 
More Reliable than a High Starting 
Torque Motor: Moreover :— 

The Starting Current is Consider- 
ably Reduced, as the Motor is per- 
mitted to accelerate WITHOUT Load: 


Every User of Electric Motors 
should write for a copy of our 
New Catalogue containing 
additional Technical Data and 
further Applications. 


POST FREE on Request. 


Thomas Broadhent & Sons Ltd. 
HUDDERSFIELD 


BROADBENT”’ 


BEN 


| | 


CENTRIFUGAL 
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40 H.P. Motors fitted with ‘* Broadbent *’ Clutch Pulleys driving Coal Washing Plant. ; 
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OILS 


( 


FOR 
LUBRICATION 
AND 
INSULATION 


sli 


SLE 
TD. 


E.16. 


ants 


LONDON, 


o., Ltd., and Principa 
and Industria 


icipal Authorities 


Mun 
MINOCO WHARF, 


Contractors to The English Electric 
WEST SILVERTOWN, 


Departments, Railways, 


Silvertow 
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808080808208 


DE LAVAL CENTRIFUGAL VACUUM OIL PURIFIER 


By subjecting Insulating Oil to 
centrifugal purification under 
90% vacuum, the following 
advantages are obtained :— 


(1) Dissolved oxygen is re- 
moved from the oil, thereby 
making it less liable to 
sludge. 


(2) Dissolved water is re- 
moved, which prevents the 
oil from decreasing in 
dielectric strength during 
use and storage. 


A De Laval Centrifugal Vacuum Oil 
Fublication No. 10787 gives full particulars Purifying Equipment arranged as a 
of this new De Laval Oil Purifying Equipment. complete portable unit. 


ALFA-LAVAL COMPANY LTD., 34, MILLBANK, LONDON, §.W.1. 


080808080808 


080808080808 
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ATTWATER AND SONS 


PRESTON (Established 1868) ENGLAND 
T-SPAN 

TRANSFORMER we 


The Toughest and Best ; 4 
of all Fullerboards 


(Complies fully with B.S.I. —— ) 


Average Breakdown on +; in. material, 48°000 volts. Specific Inductive Capacity, 3. 
Shrinkage under 1%. Specific weight, 1°2. Absorption, 42°5% on Dry Weight. 
Made in Sheets ;': in. to | in. thick, and in Rolls ‘004 in. to *025 in. thick. 


MICA and MICANITE in all forms. BAKELITE. Actual | 
makers of RESIN, VARNISH. Coated Papers and Cloths. 
Rolled and Moulded Tubes and Sheets of the highest quality. | 
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INSULATION 
& BUSHINGS 


By the courtesy of the English Electric Company, Ltd., we illustrate above 
an E.E.C. Transformer havinga B.S.1. rating of 20,000 kV.A. with type 
O.N. cooling, the voltage ratio being 66/33 kV., three-phase, 50 cycles. 
It is fitted with an on-load tap changing switch on the high voltage side, the 
range of tappings being plus and minus 124 per cent., in steps of 1.78 per cent. 


The PAXOLIN BUSHINGS are of condenser type construction, the 
space between the bushing and porcelain being filled with an 
insulating oil. The construction is such that the use of cement 
is avoided and any mechanical strain imposed upon the bushing 
is taken by the conductor and not communicated to the porcelain. 
The bushings are arranged for the connection to the transformer 
winding to be made in the top cap. 


‘THE MICANITE & INSULATORS 


LIMITED: 


Electrical ‘Insulation Engineers & Manufacturers | 
WALTHAMSTOW -————-__ LONDON, E.1 


COMPANY < 


& 
: 
; Onn ° 4 
Outdoor Condenser Type Varnis lation 
culation. 
= ranstorme is supplied in the form of 
rds & Pahels 
ubes & Cylinders 
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HESE conductors combine the high tensile 

strength of certain copper alloys of low 

electrical conductivity with the high conductivity 
of copper or cadmium copper. 


They have been specially introduced for the 
transmission of extra high tension electrical cur- 
rents and, among other purposes, have been used 
at the Central Electricity sub-stations for trans- 


PATENTED 
CELLULAR 
CONDUCTORS 


FOR THE TRANSMISSION 
of 


EXTRA HIGH TENSION 
ELECTRICAL CURRENTS 


forming 132,000 volts to werking pressures for 
main distribution. 


They are of particular value for transmission 
lines since they allow spans nearly 50%, greater 
than is possible with steel cored aluminium lines 
and are superior in every respect. 


By varying the component metals these 
conductors can be made to suit individual 
requirements. 


The Requirements of the Electrical Industry are catered for by 


“BOLTON” COPPER PRODUCTS 


ESTABLISHED 1783 


Thomas 


Head Office: 
Mersey Copper Works 
WIDNES 


BOLTON & Sons 


London Office: 
168 Regent Street 
wi 


be vy +a 
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BEHIND THIS TRADE MARK LIE 
YEARS EXPERIENCE OF 
ELECTRICAL PORCELAINS 


Miles and miles of transmission line insutation carries this 
mark. It is moulded into thousands of heating and lighting 
accessories. Porcelains of all types are branded with it. 


Its success is built on a progressive experience. Years of 
experiment have taught us the highest standards of Strength, 
Accuracy and Economy in output. 


Porcelain is still the hardiest and safest insulating medium. ‘TT.’ porcelain 
is, from every point of view, in the highest class. 


We make a complete range of porcelains for electrical use :— 


Overhead H.T. Insulators Refractories Porcelains ‘‘ Fish Spine” Beads 
Post Office Insulators Fire Bars for Accessories for bare wire 
Post Type Insulators of every kind insulation 


TAYLOR TUNNICLIFF PORCELAINS 


INSULATORS .. REFRACTORIES .. CHINAS .. BEADS 


TAYLOR TUNNICLIFF & CO., LTD., 110 CANNON ST., LONDON, E.C.4—Teleph Mansion” House 7211 and 7212 


We can supply your requirements imm 
from 


SHEETS SPECIALLY SHEARED 
CUSTOMERS’ 


STEEL SECTIONS 
MERCHANT BARS + FLITCH PLATES 
HOOPS, ETC. 


Full range of sizes and large tonnages always in stock. 
MONTHLY STOCK LIST MAILED ON APPLICATION. 


HALL BROS (West Bromwich) 2 


EAGLE WORKS-GREETS GREEN 
WEST BROMWICH 


Cetephone: No.0910 (4 lines) Rlegrams: Eagle. West Bromwich. 


/ 
eel SHEE 
OR ALL ediatel 
PURPOSES = 
————Highest quality only.———— 
Al 
le STEEL, PLAIN & CHEQUERED PLATES . 
| 
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E. N. MASON & SONS LIMITED 


THE MANUFACTURING DRAWING OFFICE STATIONERS 


Every one of 
these sample 
Books is of vital 
interest to the:— 


ENGINEER 
DRAUGHTSMAN 
ARCHITECT 
& SURVEYOR 


Because :— 


THEY REPRE- 
SENT THE BEST 
VALUE OBTAIN- 
ABLE AND ARE 
A SURE GUIDE 
TO ECONOMY 
WITH ENTIRE 
SATISFACTION 


SAMPLE BOOK. 

s No. 1. Tracing Cloths. 
2. Prepared Tracing Papers. 
3. Photo Printing Service. 
4.) Parchment and 
4A.) Detail Papers. 
5. Cartridge Drawing Paper. 


6. Fine Machine and Handmade 
Drawing Papers. 
9. Sectional Drawing Papers 
and Linen. 
, 10. Ferro Gallic Materials. 


, ll. Ferro Prussiate Materials. 


It will cost you nothing to investigate our 


claims and we shall be happy to furnish copies Servevers 
of any of the above in which you are interested. Ruled — 
We serve to satisfy and to establish a permanent IS ee ositive Photo 
goodwill. 300 Qualities for your selection. 


ARCLIGHT WORKS, COLCHESTER, ENGLAND. 


LONDON -- BIRMINGHAM — MANCHESTER NEWCASTLE-ON.TYNE. 


» 
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66,000-VOLT TRANSMISSION 
ARMOURED CABLE 


NO IONISATION NO TANGENTIAL STRESSES NO SHEATH LOSS 
NO DAMAGE BY HIGH TEMPERATURES NO COMPLICATED ACCESSORIES 


Actual size 


EMEN 


66,000-VOLT | 
H-TYPE 3-CORE CABLE 


Advertisement of Siemens Brothers & Co. Ltd., Woolwich, S.E.18 


| 
¥ 


| p 


PATI 


Queen’s House from Lincoln’s Inn Fields. 


All rights of republication, including translation of articles, ave reserved. 


“English Electric” Bodies for Petrol Buses. 


Portsmouth 
Corporation. 


Part of an order for 
20 Bodies. A total 
of 46 Bodies has 
been delivered to 
this system. 


BOURNEMOUTH 


CORPORATION 


Northampton 
Corporation. 


Buses with 

* English Electric” 
Bodies passing through 
Leicester on their 
journey from 

Preston Works. 


Bournemouth 
Corporation. 


One of the 6 

Buses with “ English 
Electric’? Bodies 
recently supplied. 
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EDITORIAL. 


The De-ionising Method of Arc Control 
and its application to oil circuit-breakers 
are illustrated and described in this issue. 
The improvement of oil breakers so that 
they may provide more reliable control 
of the large quantities of power that are 
transmitted over modern systems, is a 
need to which supply engineers and de- 
signers of high-voltage switchgear are very 
much alive in these days, and for some 
years investigators in all parts of the 
world have been studying the occurrences 
attending the operation of e.h.t. breakers 
in order to discover a scientific basis for 
their design. While progress has been 
made in ascertaining the factors which 
determine satisfactory performance,anda 
number of attempts have been made to 
control those factors, certain practical 
difficulties have prevented most of the 
proposed designs from receiving any 
general acceptance by engineers as a 
successful solution of the problem. 


The De-ion Contact has the advantage 
of being a very simple means of bringing 
the arc under control throughout the 


i 
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whole course of the movements which 
interrupt the circuit, and of influencing 
the arcing time and arc energy toanextent 
that is largely proportional to the power 
interrupted. The design is such that in 
many cases existing circuit-breakers can 
be modified so as to incorporate the 
special features of the de-ionising system. 


Not only has the system been in prac- 
tical service for a considerable time in 
circuit-breakers operating under a wide 
variety of conditions, but numerous com- 
parative tests furnish convincing evidence 
of the greatly increased reliability of 
operation which it affords, as well as of 
the reduced maintenance expenditure. 


The contents of this number serve, once 
again, to illustrate the great variety of the 
Company’s products, and indicate also the 
policy of active development which it 
pursues in continually modernising its 
designs and extending the field of its 
manufactures. In addition to the important 
advance in circuit-breaker practice to 


Danish State Railways Award Contract for their First Electrification to 
the English Electric Company. 


The Suburban services of Copenhagen 
are to be converted to electric working 
on the high-pressure direct-current system 
at 1,500 volts, and the English Electric 
Company will be responsible for the 
complete electrical equipments for 42 
motor coaches and 21 trailer coaches. 


By the award of this contract the 
number of countries in the world in which 
“English Electric” railway equipments 
are operating will be brought up to seven- 
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which reference has just been made, 
special attention is drawn to the important 
work carried out at Preston in the design 
and construction of the bodies for all 
classes of public vehicles operated by 
engines of the oil-fuel class, especially for 
omnibuses with petrol or heavy-oil engines. 


The experience and equipment of the 
Preston Works in relation to the building 
of transport vehicles is unique so far as 
this country is concerned, both in point 
of time and in variety, but at no period in 
its history has it been more active than 
to-day, in its efforts to produce vehicles 
which offer increased economy to the 
operating concerns and improved facilities 
to the public. It is satisfactory to conclude 
from the large number of repeat orders 
received this year for bus-bodies, that the 
Company’s products and service have been 
appreciated by its clients, and it is 
interesting to notice that the special type 
of body exhibited at the Commercial 
Motor Transport Exhibition last year is 
being widely adopted. 


teen, and the Danish State Railways will 
be the fifty-sixth railway of the world to be 
electrified with the Company’s material. 

It is interesting to recall that the first 
high-voltage direct-current line operating 
in the world was the Bury-Holcombe 
Brook route of the Lancashire & York- 
shire Railway, for which the English 
Electric Company developed in 1913 
direct-current motors and control gear 
for operating on 3,600 volts. 
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of the Howrah Jute Mills. 


Pig. 1.—The Howrah Jute Mills Conversion to electric driving has set free for extensions the area occupied by 


the old steam 


Calcutta is no longer the political capital of 
British India, but it is still India’s most im- 
portant centre of commerce and industry. It 
owes its importance in this respect to its geo- 
graphical position as a seaport, and to its 
proximity to the principal coalfields of India, 
the jute and tea growing areas, and other sources 
of natural wealth. 

The jute industry has probably contributed 
more than any other factor to the prosperity of 
Calcutta, and its importance to India as a whole 
may be gauged from the fact that exports of jute 
and jute manufactures have over a very long 
period of years averaged one quarter of the whole 
volume of merchandise exported from India. 
Calcutta is happily situated for obtaining supplies 
of the fibre. Large areas in Bengal are devoted 
to the cultivation of the plant, which flourishes 
in the province as in no other part of the globe. 
Practically the whole of the jute manufacturing 
industry of India is concentrated in the mills on 
the banks of the river Hooghly. The earliest of 
these mills were built three-quarters of a century 
ago, and the number has been steadily added to 
during the years that have elapsed. 

Mills built before the commencement of the 
present century were invariably driven by slow- 
speed reciprocating steam engines, and to this 
day these engines survive in many of the mills 


power plant. 


as the sole source of motive power, although in 
some cases they have attained the ripe old age 
of 40 to 50 years. With the advent of cheap 
electric power, and improvements in the design 
and manufacture of all kinds of electrical ma- 
chinery, most of the mills constructed in the 
last few years have been specially laid out with 
a view to the electric drive. 

The advantages of the electric drive for all 
kinds of industrial applications, and particularly 
in textile mills, are now well known and widely 
recognised, and a large number of the older 
mills which were formerly driven by steam 
engines have been re-equipped with electric 
drive throughout. The application of electric 
power in some of these cases has been no easy 
matter, as the layout of the textile machinery 
and line shafting in the older mills was never 
arranged with an eye for the requirements of 
the electric drive. 

The economy in running costs due to elec- 
trification is utilised to the full only when 
individual driving of each textile machine is 
employed. Not all kinds of machinery in textile 
mills lend themselves equally well to the in- 
dividual drive, but this type of drive has been 
applied with success to softeners, spinning frames, 
looms, ete. The capital cost of an individual 
motor installation for a large mill is very high, 
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and it is this consideration more than any other 
which has restricted the use of the individual 
motor drive. The majority of new mills driven 
by electricity are equipped with one driving 
motor to each of the principal line shafts. The 
motors may be either direct-coupled to the shafts 
or may drive through reduction gears or chain 
transmission, both of which can now be designed 
for a very high mechanical efficiency. This 
eliminates entirely the inefficient transmission of 
power from shaft to shaft by ropes or belts. 
Clearly, where the whole of the motive power for 
a large mill is developed in a single mechanical 
unit, as in mills driven by slow-speed engines, or 
high-speed turbines with gears, the bulk of the 
power must be transmitted mechanically to 
remote shafts, and the rope drive is usually 
adopted for this purpose. These rope drives are 
a necessary evil in such cases. They are 
mechanically inefficient ; they require frequent 
attention and adjustment; and the cost of 
renewals is high. Actual tests to determine the 
power lost by friction, rope slip, and windage in 
large multiple rope drives demonstrate that 
these losses are remarkably high, and the elimina- 
tion of this method of driving is one of the most 
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important features of electrification applied to a 
factory specially laid out for the electric drive. 

When, however, it is a case of electrifying an 
old rope-driven mill it is usually found that 
limitations of space, and the necessity for effecting 
the change-over with the absolute minimum loss 
of production due to shut-downs, make it im- 
possible to instal a motor for each individual line 
shaft. It is then necessary to some extent to 
compromise by arranging the line shafts in 
groups, retaining the already existing rope drives 
for each group, and installing a large motor to 
drive each group of shafts. 

The Howrah Mills are among the older of the 
Caleutta jute mills, having been constructed in 
1874. They are a group of three mills with a 
common finishing department, and the total 
number of looms installed in the whole group is 
1,940. In drawing up the plans for electrifying 
these mills, the foremost consideration was the 
necessity for effecting the change-over as ex- 
peditiously as possible so as to avoid loss of 
production due to shut-downs. Wherever possible 
the line shafts are driven by motors either direct- 
coupled or with chain gearing, but it was found 
necessary in the case of some of the drives to 


Fig. 2.—The Mills substation contains four 2,000 kV A. transformers and a 300 kW. D.C. generator driven 
by an asynchronous-synchronous motor. 
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group the line shafts as described in the last 
paragraph and retain the old rope drives for trans- 
mitting the power from shaft to shaft. The use 
of rope drives was restricted as far as possible, and 
only about one quarter of the total horse power 
is transmitted by ropes. The details of the 
scheme were drawn up by Mr. J. A. Murray, the 
Manager of the Mills, and it is a striking tribute 
to his foresight that the entire change-over to 
electric drive was effected without any inter- 
ference with the ordinary working programme of 
the mills. 

Despite the retention of some 
of the rope drives, the benefits 
derived by this Company from 
electrification are striking in the 
extreme. In the first place the 
clearance of ground due to 
demolition of old boiler houses, 
engine rooms, chimneys, etc., 
and the filling in of a settling 
tank, has set free sufficient space 
for the construction of another 
complete 700 loom mill, should 
conditions at any time be such 
as to warrant the laying down 
of another mill. This is a factor 
of great importance to the 
Howrah Mills Co., whose mills 
are situated in a congested urban 
locality affording no facilities for 
extension such as are enjoyed 
by some of the mills in the out- 
lying areas to the north and south of Calcutta. 

Other benefits consequent upon the electrifi- 
cation of these mills consist in a notable reduction 
in working expenses, and an improvement in 
production. The gain in production results from 
a marked diminution in the number of breakages 
of yarn during the spinning process. Thanks to 
the very even turning moment exerted by electric 
motors, these breakages of yarn are much less 
frequent than with the old drive by reciprocating 
engine. 

Taking advantage of cheap rates offered by 
the Calcutta Electric Supply Corporation, the 
Howrah Mills Co. decided to take bulk supply 
from the Corporation in preference to generating 


Fig 
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their own requirements in a power house at the 
mills. Power is supplied to the mills from the 
Calcutta mains at 6,000 volts, 3-phase, 50 cycles. 
A transformer substation was erected in a con- 
venient position and contains four transformers, 
each for an output of 2,000 kVA. stepping down 
the incoming supply voltage to 3,300 volts for 
distribution to the motors in the mills. For 
supplying a number of direct current auxiliaries, 
as well as D.C. fans and lighting, a 300-kW. 
220-volt motor-generator set is also installed in 
the substation, the driving motor being of the 


. 3.—Heary rupturing-capacity Truck Switchboard 


controlling 6000-volt supply. 


synchronous induction type working at unity 
power factor. The substation is illustrated in 
Fig. 2. 

The transformers have the usual tappings to 
provide against variation in the supply voltage. 
They are of the oil-immersed self-cooled type 
with external cooling tubes and each transformer 
has an expansion vessel and chloride breather, 
and a dial type thermometer. The windings are 
connected delta-star and the secondary neutral is 
brought out for earthing. A special cubicle is 
mounted close to the transformers, and contains 
an arrangement of interlocked isolating links 
such that it is not possible to earth the neutral 
points of more than one transformer at any time. 
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A reference should here be made to the switch- 
gear installed in the substation by the Calcutta 
Electric Supply Corporation for the control of 
their incoming feeders and for metering the supply 
to the mills. This switchgear is of the English 
Electric Co.’s heavy rupturing capacity draw- 
out truck type and the board is shown in Fig. 3. 
Owing to the magnitude of the installation and 
its proximity to the Southern Generating Station 
on the opposite bank of the river, the Supply 
Corporation considered it necessary to instal 
switchgear of more robust proportions than that 
which they commonly use on consumers’ premises. 
They specified a rupturing capacity of 150,000 
kVA, but the gear installed has a safe rupturing 
capacity of 250,000 kVA. The clearances pro- 
vided throughout in this switchgear are such as 
are standard for 13,000 volt systems, so that on 
the Calcutta system it affords a large margin of 
The movable trucks run on wheels fitted 
with ball bearings, so that in spite of their size 
and weight they are extremely easy to manipulate. 
The switchgear has all the interlocking features 


safety. 
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customary in truck-type gear, and is so designed 
as to be completely vermin-proof. 

The main distribution switchboards in the sub- 
station, Fig. 4, both 6,000 volts and 3,300 volts, 
are of the sheet-steel cubicle type with front 
panels of polished black slate on which are 
mounted the instruments, and _ the 
operating mechanism for the circuit-breakers. 

The substation building is of ample dimensions, 
to allow room for any future extensions, and to 
ensure adequate lighting and ventilation. 

The mill motors number twenty-six in all, and 
the total horsepower installed is approximately 
7,000 h.p. There are six sizes of motor only, 
viz., 1,100 h.p., 550 h.p., 330 h.p., 220 h.p., 
100 h.p., and 50 h.p. The eight motors of 
330 h.p. and upwards are of the English Electric 
Co.’s_ well-known synchronous induction type 
which combine the good starting characteristics 
of the ordinary slipring induction motor with 
that property of synchronous machines which 
enables them to run at unity or leading power 
factor by suitably regulating the excitation 


various 


Fig. 4.—Main Distribution Switchboards for 6,000 volts and 3,300 volts. 
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Pig. 5.—1,100 H.P. Asynehronous-synchronous Motor in No 2. Mill. 


Fig. 6.—550 H.P. Asynchronous-synchronous Motor and Control Gear in No. 3 Mill. 
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current. All the remaining mill motors are of 
the slipring induction type. 

The synchronous induction motors were de- 
signed to correct the power factor of the installa- 
tion as a whole to the extent of maintaining unity 
power factor on the 6,000-volt busbars in the 
substation with all the mill motors working at 
full load. This purpose has been successfully 
fulfilled, and unity power factor is maintained on 
the E.H.T. busbars at all loads up to full load. 
This is a matter of the greatest importance to the 
Howrah Mills Co. The Calcutta Electric Supply 
Corporation offer very tempting inducements to 
power consumers on their system to maintain a 
good power factor, by allowing a substantial 
rebate per unit consumed, which increases pro- 
gressively according to the amount by which the 
consumer’s power factor exceeds 85 per cent. 
There is a corresponding penalty in cases where 
the power factor falls below 80 per cent. On a 
normal year’s working the rebate earned by the 
synchronous-induction motors at the Howrah 
Mills amounts to about Rs. 25,000—say £2,000. 
This annual saving is approximately equivalent 
to the extra capital cost which was incurred by 
installing motors of the synchronous induction 
type instead of ordinary induction motors, so 
that the extra capital outlay is 
fully recovered in about one 
year. There can be no doubts 
as to the economic soundness of 
this proposition. 


Except for a few of the smallest 
machines all the motors are 
housed in special motor houses 
outside the mill, and work in 
surroundings free from the dust 
and fluff with which the air 
inside a jute mill is always laden. 
It thus becomes an easy matter, 
with periodic attention, to keep 
the motors clean and the venti- 
lating ducts free from obstruction. 
In the hot climate of Calcutta 
(the air temperature in the 
motor houses sometimes exceeds 
120° F.) it is a matter of great 
importance to ensure an un- 
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impeded flow of ventilating air through the 
machines. Failing this, trouble must be expected 
from overheating and * hot spots.” 

Five motors—two of 1,100 h.p., and three of 
550 h.p.—are direct-coupled to driven shafts 
running at 300 r.p.m. by means of Wellman 
Bibby flexible couplings. Examples of the large 
motor drives are shown in Figures 5 and 6. The 
remainder of the motors are high-speed machines, 
and the necessary speed reduction is effected by 
means of Hans Renold silent inverted-tooth 
type chain drives. The driving pinions are 
keyed on to separate jack-shafts, which are 
supported by two pedestal type roller bearings, 
and coupled to the motor shafts by Wellman- 
Bibby flexible couplings. 

The smaller motors have ordinary grease- 
lubricated roller bearings, but on the motors of 
330 b.h.p. and upwards a novel type of “ con- 
trolled return feed ”’ oil-lubricated roller bearing 
is employed. The oil circulation depends upon 
the same principle as is used in oil-ring lubricated 
bearings, but the rollers are made to act as a 
pump instead of using a ring. Assembly and 
inspection is easier than with sleeve bearings, 
friction is reduced to a minimum, and as there is 
no wear of journals the rotor remains concentric 


Fig. 7.—100 H.P. Motors in No. 1 Mill Weaving Department each with 


chain drives to two lineshafts. 
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with the air-gap. These bearings require a very 
light grade oil, but if this point is attended to 
and the correct oil level is maintained, and if the 
bearings are occasionally washed out and supplied 
with fresh oil, they will be found extremely 
reliable in service, and they represent a marked 
advance on the use of sleeve bearings for large 
electric motors. 

The weaving departments in No. 1 and No. 3 
Mills are driven by means of a number of motors, 
each of 100 h.p. Each motor drives a pair of 
line-shafts, one on either side, by means of Hans 
Renold chains. These motors are installed in 
alleyways, outside the mills, which were formerly 
used as rope alleys; an example of one of these 
alleyways is shown in Fig. 7. Continuous plat- 
forms of chequer plating carried on steelwork 
supporting structures run the length of the alley- 
ways, and afford ready and convenient access to 
all the motors and chain drives. 

The smallest motors in the installation are four 


of 50 h.p., each of which drives an_ 8-barrel 
hydraulic press-pump through Renold chain 


gearing. These motors are wound for low tension 
supply at 400 volts, 3-phase, 50 cycles, and a 
200 kVA transformer is installed for this purpose 5 
the transformer is accommodated in an adjacent 
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motor house, containing a 220 h.p. motor, which 
drives the finishing machinery (calenders, etc.). 

A notable feature of the press pump drives is 
the operation by means of automatic controllers, 
having a series of contactors controlled by sole- 
noids which start up the motors step by step, 
the whole operation being accurately timed. 
The equipment is controlled by a master switch 
conveniently placed close to the motor, and 
consisting of a pair of push button switches 
marked Start’ and Stop.” 
the ‘Start’ button the whole of the starting 
operations are carried out automatically. This 
apparatus enables the motors to be started and 
stopped as quickly as possible, without over- 
loading and without the need of skill on the part 
of the operator. 


After depressing 


Press pump motors require to 
be started and stopped at very frequent intervals, 
and it has been found by experience that the 
small extra cost of the automatically controlled 
gear is quickly repaid by the improved production 
which results. 

The English Electric Company, were main 
contractors for the whole of the substation and 
mill equipment and were responsible for carrying 
out the complete installation. 


30,000 kW., 3,000 r.p.m. Turbo-alternator Set started up this summer in the 
Thornhill Station of the Yorkshire Electric Power Company. 
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The De-ionising Method of Arc Control. 


Crrcurir BREAKER DEVELOPMENT. 


For many years circuit-breaker design has 
followed, with few changes, except in detail, the 
orthodox procedure of separating contacts under 
oil, and there has been little or no understanding 
of the problem of controlling the are set up during 
the parting of the contacts. More recently, it 
became better understood that the whole 
circuit-breaker is stressed in proportion to the 
are energy dissipated in the tank, and these 
stresses were met, when necessary, by strengthen- 
ing the tanks, top plates, and other parts to 
withstand the pressures developed, but no con- 
sideration was given to bringing the are under 
control. 

The latest research and experience has shown 
that steel tanks and top plates, even when rein- 
forced by ribs or webs, are not always effective 
in preventing the failure of circuit-breakers due 
to explosion, fire or ofher causes. It 
has been confirmed also that merely to 
change arbitrarily the operating or 
mechanical characteristics such as con- 
tact speed or travel, head of oil, etc., 
may lead to less satisfactory operation 
instead of providing a cure for such 
failures. It has been shown that for a 
given design of circuit-breaker the 
pressure rise within the tank is a function 
of the are energy liberated, and, finally, 
means have been discovered for con- 
trolling the quantity of arc energy. 

With this new insight into the subject 
the design of circuit-breakers, more 
particularly in relation to are control, 
was given over to research engineers for 
investigation of the best method of 
controlling the cause of pressure rise, 
that is to say, the arc itself. At the 
same time the area of enquiry was 
extended to embrace the valuable 
experience of users and manufacturers 
in other parts of the world in dealing 
with breakers controlling large amounts 


Fig. 1.—Single-pole Cireuit-Lreaker fitted with De-ion Contacts. 
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of power, and it was possible to obtain the 
co-operation of those who had at their disposal 
experimental laboratories capable of testing 
out the new ideas and developments which arose 
in the course of the research work. 

As a consequence of the attention that has been 
given to these problems, the English Electric 
Company is now able to incorporate in its circuit- 
breakers the De-ion contact described in this 
article. 


GENERAL PRINCIPLE OF DkE-ION CONTACT. 


It is well understood that when circuit-breaker 
contacts separate, the space between them 
becomes highly ionised, and an are is produced 
which vaporises the insulating medium, thereby 
weakening its insulating value to such an extent 
that the are can persist with a comparatively low 
voltage. In considering the best means of 
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Fig. 2.—Typical Group of Elements for section of a De-ion Stack. 


extinguishing the arc, it has to be realised that 
it is difficult to force a jet of oil into an are 
because the arc, being very mobile and of negli- 
gible mass, has a tendency to be deflected, while 
the oil, on the other hand, having appreciable 
mass, is difficult to move quickly. Therefore, the 
more logical plan is to reverse this process and to 
devise an arrangement whereby the arc is forced 
into contact with the oil. 

The De-ion contact acts upon the are from the 
moment it is formed, forcing it into contact with 
oil which cannot readily escape, while the gases 
produced are used to de-ionise the are system. 
In addition, the De-ion method of control con- 
tinues to attack the are along its entire length 
right up to the time of final extinction. 


CONSTRUCTION OF DkE-10N CONTACT. 


Figure 1 shows a De-ion stack mounted on each 
of the fixed contacts on a circuit-breaker, with 


3. 


De-ion Stacks for pressures of 132kV to 1LkV. 
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the moving contact bar of the circuit-breaker in 
the open position. 

Figure 2 shows the various elements of a single 
section of a De-ion stack arranged in the order 
of their assembly. The number of sections used 
in a complete stack for one fixed contact is deter- 
mined by the working voltage of the breaker. 

In Figure 3 is shown a number of De-ion stacks 
for use on circuit-breakers designed for pressures 
of 132 kV. down to 11 kV. These views illustrate 
the laminated structure of the assembled stack 
consisting of insulation elements, magnetic ele- 
ments and oil pocket elements, each having slotted 
openings which register to form a deep and rela- 
tively narrow groove, through which the are is 
drawn by the moving of the contact bar. The 
oil is held within the structure by means of the 
oil pockets in such a way that it cannot readily 
escape. Substantial plates at the top and bottom 
and insulated assembly bolts hold the complete 
unit rigidly together. The com- 
plete stacks are impregnated with 
oil to prevent absorption of 
moisture while in transit or in 
before placed in 


store being 


service. 

THEORY OF Dr-10N 
alter- 
nating-current are is principally 


The extinction of an 


dependent on two factors :— 
(1) The which the 
are recovers its di- 
electric strength after the 
flow at 
the zero point of the wave. 
(2) The rate at which the 
voltage applied to the are 


rate at 
space 


current ceases to 
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terminals by the external 
circuit builds up, this 
factor being determined 
largely by the circuit 
characteristics. 
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STATIONARY CONTACT 
\ 
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ARC 


The De-ionising method of 
are control aims at speeding 


up the recovery of dielectric - 
stress in the are space. When 


the sparking contacts separate, 


an are is formed between 
them, vaporising the confined 
oil in the immediate vicinity. 
The vaporised oil can only 
escape by passing through 
the are stream, and this pro- 
duces violent turbulence in 
the are space, breaking up 
the are stream into numerous 
smaller streams and tending 
to keep the degree of ionis- 
ation uniform throughout the 
are space. . 

Upon the current falling 
to zero the are is extin- 
guished and the production 
of ions ceases, but de-ionis- 
ation due to recombination 
and direct loss continues, 
the whole process being 
much accelerated by the 
uniform state of ionisation in 
the space previously occupied 
by the are. Consequently, 
the insulation value of the 
space between the contacts 
very quickly rises to its 
maximum, 

It will be understood, therefore, that this 
method of are control is continuous until the are 
is finally extinguished. Normally, are extinction 
will occur in the upper sections of the De-ion 
stack, the extra lower sections being to provide 
the safety factor that is essential in a device 
such as an E.H.T. circuit-breaker. 

Figure 4 shows diagrammatically the relation- 
ship between the are and the component parts 
of the De-ion contacts. On opening the breaker, 
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Fig. 4.—Diagram showing the relation of the parts of the De-ion Contact 


to the Are. 


the contacts separate and an arc is drawn between 
the stationary and moving contacts in the slot 
of the De-ion stack. As the contact bar moves 
downwards towards the fully open position the 
are is drawn through the air gap of the iron plates, 
and these plates are magnetised so as to produce 
a magnetic field across the gap. During the 
further downward motion of the moving contact 
the are is drawn across the field of eath suc- 
ceeding magnetic plate and the magneto-motive 


- 
= \ 
F MOTION \ 
OF ARC 
: 
er. 


THE ENGLISH ELECTRIC JOURNAL 


Fig. 5.—Test on 110 kV Breaker fitted with De-ion Contacts. 


forces across the air gaps act in such a manner 
as to force the are towards the closed side of the 
slot. The magnetic sections of each stack are 
interleaved with groups of plates shaped in such 
a way as to form oil reservoirs which hold a con- 
siderable quantity of cool, fresh oil, with which 
the are is maintained in contact. These oil 
pockets are divided into several compartments 
separated from each other by closely restricted 
passages, which ensure that sufficient oil is 
retained until the de-ionising process is complete. 
EXPERIENCE AND TEsTSs. 

Experience under practical conditions has 
shown that the De-ion contact” circuit- 
breaker reduces the arcing time, and to an even 
greater extent reduces the are energy more than 
any other type of contact that 
is known. 


Figures 5 and 6 show two os- 
cillograms of tests carried out 
ona 110 kV. 60-cycle system of 
a large power supply company. 
The upper oscillogram relates 
to a circuit-breaker equipped 
with De-ion contacts when 
breaking 3,500 amperes on a 
110 kV. circuit ; rupture was 
completed in one cycle of 
arcing with 136 kW.-seconds 
of are energy. The result 
obtained with thesame circuit- 
breaker without De-ion con- 


tacts is shown in the lower oscillogram, from 
which it is seen that when breaking 3,480 
amperes at 110 kV. the period of arcing was 
13 cycles, and the are energy liberated was 
2,470 kW.-seconds. Hence, for this par- 
ticular test, a criterion of the relative merits 
of ordinary contacts and De-ion contacts is 
given by a ratio of arcing time amounting to 
13 to 1, and a ratio of are energy amounting 
to 20 to 1. 

Evidence of a still more striking character 
is given by Figures 7 and 8. Figure 7 is the 
record of a large number of tests for arcing 
times carried out on a breaker without De- 
ion contacts and when fitted with De-ion con- 
tacts. Figure 8 is a record of the are energy 

during the same tests. 
of the points when 
used shows very clearly 
of the 
the 
curves for 
contacts. 


The scattered positions 
ordinary contacts 
the lack 
distinct 


are 
of control 
contrast to 
grouping of the points on the 
the breaker fitted with De-ion 
When a breaker with ordinary con- 
tacts has operated twice under short-circuit 
conditions it is desirable to remove the breaker 
from service, 


are, and is in 


close 


whatever its design, and inspect 
it as soon as possible to determine what main- 
tenance work is necessary. This is not necessary 
with circuit-breakers fitted with De-ion contacts. 

The oil in a breaker fitted with De-ion contacts 
undergoes far less carbonisation than in a breaker 


with ordinary contacts, with the result that for a 


Fig 6.—Test on 119kV. Breaker fitted with ordinary contacts. 
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Fig. 8. 
Record of tests on circuit- 
breaker when fitted with 
ordinary contacts and with 


De-ion Contacts. 
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Fig. 7. 
Record of tests on circuit- 
breaker when fitted with 
ordinary contacts and with 


De-ion Contacts. 
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given number of circuit interruptions under short- 
circuit conditions the oil in a De-ion breaker 
requires far less filtering or changing. There is, 
consequently, a further saving in maintenance 
costs. These improved operating characteristics 
are due to the definite control of the are and the 
method used for its extinction in the De-ion 
contact. 
SUMMARY. 

The principal advantages gained by the use of 
De-ion contacts may be summarised as follows :— 

(a) The are is controlled so that the energy 
to be dissipated is reduced to a minimum. 

(6) The are is interrupted at the earliest 
possible moment consistent with the 
safety of the system. 

(c) The De-ion contact acts upon the are 
immediately it is formed, and continues 
its attack so long as the are persists. 

(d) The are is forced into and maintained 
in contact with fresh, ciean oil. 

(e) As the contact bar moves downwards 
and the are lengthens, additional de- 
ionising chambers come into action auto- 
matically. 

(f) Oil depreciation is a minimum, making 


unnecessary frequent handling of large 
quantities of oil. 

(g) The renewable arcing parts are inex- 
pensive and easily replaced when neces- 
sary. 

(hk) The tanks and mechanical parts of the 
breaker can be earthed. 

(k) No auxiliary apparatus required. 

(1) Can be fitted to existing 
Electric circuit-breakers. 

APPLICATION, 

De-ion contacts can be fitted to nearly all 
designs of ** English Electric 

De-ion contacts are available for low-current 
breakers with the higher 
voltages for outdoor situations, while other sizes 
are suitable for breakers for the higher currents 
and lower voltages associated with power station 
work. 

* English Electric ’ 


* English 


’ oil circuit-breakers. 


usually associated 


specialists are anxious to 
discuss in detail with clients the advantages, con- 
struction and theory of the De-ion contact and to 
make recommendations for the 
what has been shown to be the 


application of 
most. scientific 
and satisfactory method of interrupting extra-high- 
voltage power currents. 


“English Electric” Bodies for Petrol Buses. 


It is doubtful whether there is any other factory 
that is so widely known to Tramway Engineers 
all over the world as the Preston Works of the 
Sompany, which was for so many years connected 
with the names of Dick, Kerr & Co., and their 
Associates, the United Electric Car Company. 
For over thirty years this Works has specialised 
in the designing and construction of 
and electrical equipments for them, and the 
study of current transport requirements is carried 
on to-day just as actively as at any time during 
its history. From its close contact with Public 


tramcars 


Transport Authorities all over the world, the 
Company is satisfied that with proper adaptation 
to present-day needs the tramcar can still occupy 


an important place in providing economic trans- 
port under certain conditions. 
with Tramway 


In conjunction 
ingineers in many countries, 
great improvements have been developed at 
Preston, both in the passenger accommodation 
and the electrical and mechanical equipment, and 
their modern tramears, designed to meet the 
particular local conditions, are as different from 
the older vehicles as the modern omnibus is from 
the old horse drawn vehicle. 

Side by side with this development the Com- 
pany has given much attention to the perfecting 
of the alternative electric passenger vehicle, the 
trolley bus, and in addition has utilised its long 
experience and very complete equipment for the 
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Fig. 1. 


production of petrol bus-bodies of the highest class. 
[ts experience in the requirements and technique 
of road vehicle construction has ensured from the 
outset that ‘“‘ English Electric * bus bodies would 
rank high in the estimation of operating com- 
panies, and the makers of petrol bus chassis. 
Sufficient proof of this is afforded by the vehicles 
illustrated in this article, which have all been 
supplied during the past few months and include 
a large proportion of repeat orders. 

The fleet illustrated in Figure 1 consists of ten 
double-deck and four single-deck buses recently 
delivered to the Preston Corporation. The 
double-deck top covered vehicles have a seating 
capacity of 53, 24 downstairs, and 29 upstairs ; 
and have a low-loading platform from which a 
staircase, specially designed for easy mounting, 
leads to the top deck ; a low step leads into the 
lower saloon. The comfort of passengers has 
been carefully studied, and special 
features are the well-sprung seats 
upholstered in real hide, the ample 
spacing between seats, and the pro- 
vision of head room in both decks 
that is in excess of the regulation 
height. The single-deck buses seat 
32 passengers, and the saloon is 
into smoking and_non- 
smoking compartments ; the details 
of the seating are similar to those 
of the double-deck buses. The 
entrance at the rear end is fitted 
with a folding door, and there is an 
emergency exit near the front end 
on the off side. Both types of bus 
have been granted certificates of 
fitness by the North-Western Area 


divided 


Fig. 


= 


Ten double-deck and four single-deck buses for Preston Corporation. 


Traffic Commissioners, and it is understood that 
since the fleet has been put into service marked 
appreciation has been shown of the high standard 
of comfort which they afford. 

An interesting development in bus-body work 
is shown in Figure 2 and the lower figure of the 
frontispiece illustrating bus-bodies recently put 
into service by the Wallasey and Bournemouth 
Corporations respectively. Both these vehicles 
are provided with front and rear staircases to 
the upper saloon, and it will be remembered 
that this was a feature of the bus exhibited on 
the “English Electric” stand at the Commercial 
Motor Transport Exhibition last year. The 


object of this arrangement is to effect speedy 
loading and unloading. The rear staircase which 
leads to the upper saloon from the rear platform 
is used as an entrance only, the exit being by 
and a front exit on the 


the front staircase, 


2. One of six vehicles for Wallasey Corporation, 
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Fig. 3. 
One of the latest vehicles 
for Hull Corporation ; 
part of an order for 20 
bodies following an earlier 
order for 15. 


Fig. 4. 
For Halifax Corporation, 
3 double-deck and 6 
single-deck bodies. 


Fig. 5. 
4 double-deck — bodies 
have been supplied to 
Blackpool Corporation. 
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nearside of the lower saloon. The buses may 
aptly be called one-way buses, as the passengers 
move in one direction only through the vehicles, 
and there is no time lost while incoming 
passengers wait for outgoing passengers to alight. 

Wallasey Corporation recently put into opera- 
tion 6 of these vehicles, and have placed a repeat 
order for 3 more. Bournemouth Corporation have 
put six vehicles of this type on the road. 

These bodies have been built to the special 
requirements of the users, and embody several 
interesting features. The doors of the exit on 
the nearside are under the control of the driver, 
so that in slack periods this door can be 
kept closed, and the bus run with the rear 
entrance only available. Further, the control 
that the driver has over this door provides 
an additional safeguard to the public, in 
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ensuring their exit only when the bus has come 
to a standstill. 

Reports received from both towns indicate 
that the one-way system is popular, and assists 
considerably in reducing the time taken at 
stopping places during the busy periods. 

Figure 3 illustrates one of the latest vehicles 
for Hull Corporation, being one of an order for 
20, which followed on an earlier order for 15. 

Portsmouth Corporation have just received 
the last of 20 bus-bodies illustrated in Figure 5, 
which makes a total of 46 bodies supplied to this 
system. Some of these vehicles are illustrated in 
the centre view of the frontispiece. 

Other recent orders are :—3 for Northampton 
Corporation ; 12 for Halifax Corporation, 4 for 
Blackpool Corporation ; these are illustrated in 
the frontispiece and Figures 4 and 5 respectively. 


New Tramcars for Calcutta.—-The Calcutta Tramways Company have adopted thoroughly 
modern designs for their latest vehicles. This is a two-car articulated unit equipped and tested 
at Preston Works. 


| 
| 

| 

| 

| 


THE ENGLISH ELECTRIC JOURNAL 


“English Electric” Fires for 1932-33 Season. 


Each Fire is packed in a carton for easy storage and transport. 


** English Electric ” fires are manufactured at 
the Bradford Works of the Company, and are 
of British manufacture throughout. The high 
standard of value which they represent has 
only been obtainable by producing them in very 
large quantities by the most modern methods. 

The shape of the casing has been kept as 
simple as possible in accord with modern taste, 
and conforms very well with almost any type 
of decoration. The smooth and simple form 
has the further advantage that the surface can 
be kept clean very easily. A valuable feature 
is the provision of a close-fitting stove-enamelled 
metal sheet over the back of the fire in order to 
prevent the chimney effect which causes dust 
to be drawn across the element and afterwards 


deposited on surrounding objects. 
The castings, 
Bradford Foundry 


which are produced in the 


Company’s by the most 


modern methods, have an excellent finish and are 
coated with permanent vitreous 
Although strong enough to meet all normal 
requirements the castings are light, and the two 
sizes of fire weigh only 9 lb. and 15 |b. respectively. 

Each fire is despatched in a separate carton 
which provides ample protection for transit 
by road or by passenger train. 


enamel. 


Elaborate attention has been given to every 
detail of construction. Not only is the best 
material obtainable employed for the fire-clay 
forma and the heating wire, but the methods 
of assembly ensure a very long life without atten- 
tion or replacement. The spirals of the heating 
wire are in one continuous length in each 
element, and are anchored sufficiently to 
prevent sagging or displacement. Where the 
wire passes from one spiral to the next above 
or below it, a short straight length is sub- 
stituted in order to prevent 
local overheating at these 
points; the short straight 
pieces are anchored in posi- 
tion. The anchors are of 
non-corrodible metals, as 


also are the terminals to 


Back of a 2 KW. Fire without 
Cover plate. 


2KW. Fire in Shaded Finish. 


which the ends of the heat- 
ing wire are taken, and the 
connections from each ele- 
ment to the main terminals 
are of pure nickel wire, 
which is practically un- 
affected by heat. 
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Electric Power in a Model Dairy Farm. 


fig. 1.—General view of Milborne Central Dairy. 


(By the courtesy of Sir Ernest R. Debenham, Bart., we are able to describe the electric supply 
system of the Bladen Estate, in Dorsetshire, and the installation at the Milborne Dairy, which, as 
regards completeness and the model character of its equipment, is probably unique in this country. We 
are indebted to the Managing Director of Bladen Dairies, Lid., Mr. H. W. S. Palmer, Mr. H. V. M. 
Pollock, Manager, and the Consulting Engineer, Mr. J. Harrington, MJI.E.E., A.MA.Mech.E., 
for assistance in preparing this article.—Ep.) 


The underlying ideas that prompted Sir Ernest 
Debenham to promote this enterprise are best 
indicated in his own words :— 


stration farm which might ultimately be of 
use in many ways to the neighbouring farms, 


‘The Bladen Estate Farms should be con- 
sidered as an experiment, initiated with the 
chief object of ascertaining whether, under 
modern conditions, and with the resources 
and facilities supplied to agriculture by 
recent scientific discoveries, it is possible for 
Dorset (and inferentially for Great Britain 
as a whole) to produce a larger proportion of 
home-grown foods, especially of animal 
origin, than it does at present. That it 
should do so would probably be generally 
admitted to be desirable, since it would 
readjust the balance of population and 
enable a larger number of workers to live on 
the land. 


and would in itself have exceptional means 
for dealing internally with its own produce 
and feeding stuffs. 

‘* Among the benefits which such a central 
demonstration farm of a size up to 10,000 
acres might confer upon the surrounding area 
are facilities for marketing, transport, and 
modern scientific information, which might 
increase the profits to the farmer and do 
away with the need for some, at any rate, of 
the customary distributors and interme- 
diaries. With this object a portion of the 
Bladen Farms is being run on thoroughly 
intensive lines, and it is hoped and believed 
that, with time and experience, the experi- 
ment may justify itself.” 


“Tt was felt that the best practical way Milborne St. Andrew, near which the central 


to approach this very difficult problem was dairy is situated, is eight miles from Blandford. 
by organising in one particular area and on The estate comprises a large number of separate 
land not of the best quality, a large demon- farms, which have been allocated as dairy farms 
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of more or less standard 
capacities, sheep and 
poultry farms and_pig- 
geries. All are conducted 
on strictly commercial 
lines with modern scien- 
tific equipment, and full 


records are kept of the 
history and results ob- 
tained from individual 
animals. 

The Milborne Central 
Dairy, illustrated in 
Fig. 1 and to which . 
detailed reference will 


be made later, is a self- 
contained factory having 
a capacity of 30,000 
gallons of milk per day, 
and includes not only 
the necessary equipment 
for the production of 
cheese and butter, but 
also machinery for the manufacture of the 
special sealed cartons, which are the only form 
of container used for the delivery of the fresh 
pasteurised milk. 

Electric power is used for lighting, heating and 
practically all power purposes throughout the 
estate, and is supplied from two power houses 
at Briant’s Puddle and Milborne respectively. 
The southern portion of the estate was the first 
to be developed, and when the question of electric 
power was being considered it was not contem- 
plated that an additional area of nearly twice the 
acreage would subsequently be brought into the 
scheme. The alternative methods considered at 
that date for the most economical supply over the 
comparatively large area were A.C. high tension 
transmission, direct current at 250 volts, and 
small independent generating sets supplying 
groups of farms. It was found that the capital 
cost of high tension transmission would have 
been very high in view of the necessity of com- 
plying with the regulations then in force, many of 
which have been much modified during the past 
two or three years. The final decision was in 
favour of a central station for the area, generating 
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2.—Power House at Briant’s Puddle. 


direct current at 250 volts, the highest pressure 
permissible for ordinary domestic applications 
such as lighting and heating. It should be 
explained that at that time there was no prospect 
whatever of a public supply of electric power 
being available at any point within practicable 
reach of the estate. 

The original scheme of distribution provided 
for three main feeders from the Briant’s Puddle 
Central Station, of which No. 1 runs to Turners 
Puddle, a distance of about one mile, with a 
branch from Throop to a proposed new dairy ; 
No. 2 to East farm and West farm, a total dis- 
tance of about 1} miles; and No. 3 to Rogers 
farm, at a distance of 1} miles. The power house 
and pump house are constructed with steel frame- 
works and concrete block walls: the former is sub- 
divided into an engine room, Fig. 2, and a switch 
room, and contains two 120 H.P. oil engines 
driving 80 kW. “ English Electric ” generators at 
350 r.p.m., together with booster sets for the 
individual feeders. In the switch room there is 
switchboard having three generator 
panels, a battery panel, two small power panels, 
and one panel for controlling local lighting. In 
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52 
addition, there is a_ booster 
switchboard of six sections, 


each of which controls a booster 
and two farms. A small storage 
battery is installed for lighting 
purposes during the night, when 
the power station plant is shut 
down. 

Current is transmitted by 
overhead lines in most cases, 
and the supply is used for light- 
ing the dairies and _ residences 
and for the pumps, milking 
machinery, refrigerating plant, 
water heating apparatus and 
mechanic shops on the various 
farms. 

Water is obtained from a 
24-inch borehole sunk 231 ft. into 
the chalk, and is pumped into a reservoir having 
a capacity of 80,000 gallons by three three-throw 
pumps, each driven by a 24 H.P. motor through 
worm reduction gear., In the pump house there 
are also two centrifugal pumps driven by 11 H.P. 
motors for supplying other reservoirs to the 
north and south of the pump house, about a 
mile distant. The average daily water con- 
sumption at this end of the estate is about 
52,000 gallons. 


Fig. 4.—Cole’s Farm Pump House. 
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Fig. 3.—Air Compressors for Water Supply at Cole’s Farm, 


When the northern end of the estate was 
acquired and the erection of the Milborne Dairy 
was decided upon, it was apparent that a new 
power house and water supply would have to be 
provided. The site chosen for the power house 
was adjacent to the dairy buildings, but it was 
found that water could be obtained more advan- 
tageously at Cole’s farm in conjunction with a 
reservoir at Lawn Barn. In this case a 30-inch 
borehole was sunk to a depth of 400 ft., and a 
supply of water of excellent 
quality is obtained. The quan- 
tity taken from the borehole is 
about one million gallons per 
week. The water is lifted by 
means of air compressors (Fig. 3) 
driven by 45 H.P. 500-volt 
motors and pumped to a local 
reservoir of 70,000 gallons 
capacity. Three-throw pumps 
driven by 24 H.P. 500-volt 
motors are also installed here 
for delivering water to the 
Lawn Barn reservoir, which has 
a capacity of 180,000 gallons, 
and is situated at such a level 
as to give an adequate gravity 
feed over a considerable area, 
The pumping plant, illustrated 
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Fig. 5—Power Plant and Main Switchboard at Milborne Dairy. 


in Fig. 4, is controlled by float switches operated 
from the water level in the two reservoirs, and 
depth indicators are installed in the pump house 
and in the power house at Milborne. 

Before describing the power house plant it 
may be of interest to refer briefly to the activities 
carried on in the central dairy. One of the most 
important decisions made in the initial stages 
of the undertaking was that the ordinary system 
of using glass bottles was quite unsuitable for 
the delivery of milk which had been handled 
under the most hygienic conditions to ensure the 
highest possible standard of purity. It was 
recognised that thorough cleansing of the bottles 
was a difficult and expensive process, and that 
there would be a considerable wastage due to 
breakages. A form of container constructed of 
specially selected paper was therefore devised and 
the necessary machinery installed for its manu- 
facture on a large scale. These containers are 
sterilised and coated in a wax bath at a high tem- 
perature, and filled with milk and sealed in a few 
seconds under the best possible conditions ; they 
are not, of course, returnable. The buildings 
contain a fully equipped laboratory for making 


bacteriological examinations of milk and for 
carrying out all tests required in connection with 
the other activities throughout the estate. All 
milk is continuously tested both when received 
and before it is sent out. 

In addition to the milk produced on the estate, 
the Dairy purchases from farmers over a consider- 
able area of Dorset. 

When delivered, the milk is run into large 
receiving vats, from which it is sucked into the 
tanks where it is pasteurised and cooled. It is 
then conveyed by pipe lines to the filling machines. 
After packing, the cartons are placed in cold 
store before being despatched the same day to 
London and other parts of the country ; the 
demand at present far exceeds the supply. 
In addition to the milk plant, the Dairy has a 
large cheese-making plant equipped with the 
latest types of machinery, some of which was 
brought from New Zealand. There are also a 
butter-making department, an installation for 
the manufacture of dried milk, and one for the 
conversion of whey into various forms for in- 
corporation in animal foods and for other 
purposes, and into sugar of milk, which is used 
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in the preparation of infants’ foods and certain 
medicines. 

The power house at Milborne, Fig. 5, runs 
parallel with the dairy, and the two are connected 
by an underground subway, through which all 
electric conductors, brine pipes, etc., are carried. 
It has been laid out with a view to considerable 
extensions when the area of the undertaking is 
increased. The demands on the power house 
plant can be roughly classified under the following 
heads :— 

(a) Small quantities of steam at irregular 
intervals for sterilisation and cleaning 
purposes. 

(6) Larger quantities of steam for pas- 
teurising purposes and for the manu- 
facture of whey bye-products. 

(c) Electricity supply for all purposes, 
including the lighting of cottages, 
lighting and power purposes on the 
farms in the vicinity, and power for 
driving the refrigerating plant and other 
machinery in the central dairy. 

The main power plant installed consists of one 
66 kW. 250-volt oil engine unit and three 150 kW. 
steam engine driven generators; of the latter, 
one supplies current at 250 volts, a second at 
500 volts, and the third has two generators, one 
for each pressure. The steam engines are com- 
pound units supplied at a pressure of 147 lbs. per 
square inch and exhausting at 15 lbs. per square 
inch, 

Experience has shown that a subdivision of the 
plant in the manner described gives highly 
economical results under the somewhat special 
conditions that exist. When exhaust steam is 
required and the demand for electric power is 
considerable, the steam engines are able to meet 
both requirements, but when electric power only 
is being called for it can be furnished by the oil 


Fig. 6.—Compressors for lefrigerating Plant at Milborne. 


engine set. Steam is provided by three 14 ft. by 
8 ft. horizontal boilers, each having an evaporation 
of 7,000 Ibs. per hour; they are fired with oil 
fuel in order to obviate the dust and dirt insepar- 
able from coal firing, but the design is such that 
they can be easily converted for the use of coal 
at any time. Fuel storage is provided in the form 
of six 20-ton tanks. The power supply is con- 
trolled from an 18-panel switchboard, which 
includes generator, booster and battery panels 
and nine feeder panels. All supplies are metered, 
and each department is charged a fixed price for 
power and lighting, as well as for water and 
steam ; records of all services are charted and 
careful comparison of costs checked. 

In the evaporator room of the power house are 
installed two ammonia evaporators, each driven 


by a 50 H.P. 500-volt motor. This plant is 


sapable of pre-cooling 2,000 gallons of milk per 
hour, and at the same time cooling the same 
quantity after pasteurising, and also maintaining 
the required temperature in the cold storage 
department. 
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Although differing so widely in size 
and power and in the nature of the 
work they do, electric battery loco- 
motives are all alike in one respect— 
they are altogether dependent upon 
their batteries for the service they 
are able to give. It is because of this 
that so many electric locomotives 
are fitted with Kathanode Batteries. 


The above illustration shows a loco- 
motive recently supplied by the Eng- 
lish Electric Co, Ltd. to the Borneo 
Company for service in Pahang. 


This locomotive is of the small robust 
type and very suitable for use in 
confined spaces. The approximate 
weight, including battery, is 34 tons, 
and a trailing load of approximately 
5% tons can be hauled. 


The battery is of the standard 
Kathanode type manufactured by 
The D.P. Battery Co. Ltd., and 
consists of 40 cells having a capacity 
of 224 ampere hours at the 5-hour 
rate of discharge. 


THE D.P. BATTERY COMPANY LTD 


BAKEWELL, DERBYSHIRE. LONDON: 50 GROSVENOR GARDENS, S.W.1 
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— REGISTERED OFFICE — 


WEDNESFIELD, Nr. WOLVERHAMPTON 


Manufacturers of 


BLACK SHEETS, CLOSE ANNEALED SHEETS, 

CR. & CA. SHEETS, PATENT FLATTENED SHEETS, 

PICKLED SHEETS, PLATES, <° THICK & UNDER, 

CIRCLES, Etc. ALSO SPECIAL DEEP STAMPING 
& WELDING QUALITY. 


WEDNESFIELD STEEL CO., MIDLAND SHEET CO., 
WEDNESFIELD, Nr. WOLVERHAMPTON. BRICKHOUSE WORKS, WEST BROMWICH. 
Phone: WOLVERHAMPTON 675. Phone: WEST BROMWICH 0230. 
SPUR SPUR 

t L 4 he 
TRADE 


“SPUR” Transformer, Turbine, and Diesel Engine Oils. 
“SPUR” Lubricating Oils for all classes of Machinery. 
“SPUR” Refrigerator and Gas Engine Oils. 

“SPUR” H.M. Insulating Oii for Switchgear. 


Contractors to the English Electric Co., and to other leading Industrial Concerns, 
Government Departments and Municipalities. 
Deliveries can be made in ROAD or RAIL TANK CARS or PORTABLE TANKS, 
as well as in Barrels and Drums. 
FURTHER INFORMATION FROM: 


Spurrier. GLAZEBROOK & Co., Ltb.. 
8, MARKET PLACE, MANCHESTER. 


Works & Laboratories: Worsley Street, Salford. 
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ELECTRIC 


TROLLEY BUSES will relieve your 


busiest roads from traffic congestion 


Municipal Authorities confronted with the urgent 
need for modernising their transport facilities to 
keep pace with traffic expansion, should study the 
advantages of operating electric trolley buses. 
They are mobile, speedy, silent, and win NEW 
profits through operating under existing pcwer. 
Municipalities who think ahead see in ‘‘ A.E.C. 
English Electric’’ buses the only possible method 
to combat present congestion and, at the same 
time, provide for inevitable traffic expansion in 
the future. 


ENGLISH 
ELECTRIC” 


Trolley buses fulfil the greatest 
municipal need of the day— 
the achievement of flexibility 


Electric 


TROLLEY 
BUSES 


Write for literature to— 
ELECTRIC COMPANY, 
Traction Department, Bradford 
THE ASSOCIATED EQUIPMENT CO. 
Middlesex. 


Southall, 
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The name that signifies 


SUPREMACY in the World 
of Drilling Machines. 


The latest Motorised S.C. and 
O.D. Types of Radial Drilling 
Machines have enhanced the 
world wide reputation of 


ASQUITH Products. 


Output doubled: 
in cases 


trebled. Power 
Costs halved. 


Such are actual results 
achieved by these types. 


Concentrated Control—Every Working Control con- 
fined within a very limited space actually on the 
spindle slide, resulting in saving in adjustment time 
and operator’s fatigue. 


Send for Lists R.43 and R.44 
describing 


The Drills You MUST eventually instal. 


William Asquith, Limited, 
Well Royd Works, 
Halifax. 
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DANISH STATE RAILWAYS 
Award Contract For 
FIRST RAILWAY ELECTRIFICATION 


TO THE ENGLISH ELECTRIC CO. 


The contract provides for the conversion to electric working of 
the Suburban services of Copenhagen. The system adopted is 
high-pressure direct-current at 1500 volts. The English Electric 
Company will be responsible for the complete electrical 
equipments for 42 Motor Coaches and 21 Trailer Coaches. 


The Danish State Railways will be the 56th Railway 
of the World to use “English Electric” Equipments. 


THE ENGLISH ELECTRIC COMPANY LIMITED. STAFFORD 


WALKER’S 


Reliability under all Conditions. 


LION” 

STEAM HAMMER TYPE 
Specially constructed for Hammer 
requirements. The rings of packing 
are moulded to exact dimensions 
of Stuffing Box and Rod. 


“LION” CUPS for Hydraulic 
work. The cups are composed of 
reinforced fabric impregnated with 
a compound which renders them 
very durable. Recommended to 
replace leathers. 


‘*COPANDAS” JOINTS are 
metallic sheathed and specially 
suitable for Diesel Type Engines, 
Superheaters, Petrol Motors, etc. 
The filling of ‘‘Copandas” Joints 
is of an asbestos composition 


ENQUIRIES INVITED. 


JAMES WALKER 


& Co. LTD stronger and much more durable 
. than ordinary asbestos millboard. 
Head Office and Works: 
“Lion” Works, Woking, Surrey. WRITE FOR CATALOGUE No. 215. 
PHONE : WOKING 1040. 
"GRAMS : “ LIONCELLE.” 
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ARCHDALE 


AUTOMATIC 
DRILL UNITS 


An Archdale 4-way 
Multi-Drilling Machine supplied to 

Messrs. Humber Ltd., Coventry, for drilling 
gearboxes. A similar 4-way machine was also 
supplied for tapping 


FEATURES 


UILT in sizes with from | 
to 5 horse-power motors. 
+ CAN be supplied in any combination YOUR work.—Post blue prints 
on a Suitable frame. 

NTIRELY self-contained, each unit 


Archdale Units 


can be used on 


to us for suggestions. 


having its own driving motor and ASSOCIATED BRITISH MACHINE 
cam-operated feed. TOOL MAKERS LTD 

HE cam-operated feed motion enables 17, Grosvenor Gardens, 

practically any pre-determined feed cycle LONDON, S.W.1 ° 


to be obtained. 


SHOULD the design of the workpiece be changed, 
the units can be rearranged upon a suitable bed. 


NITS are inter-connected electrically and operated 
simultaneously by a single push button switch. 
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WELDED TUBULAR 
STEEL SECTIONS 


— Uniform 
in size 
Accurate 
in gauge 


Nearly every industry to- 
day can produce evidence 
that manufacturers are turn- 
ing more and more to steel, 
and particularly to the steel 
tube, for the solution of 
their problems. 


The growth of the Steel 
Furniture industry is an 
outstanding example. The 
Shopfitting trade is another. 
In the Building and Engin- 
eering world we can see 
everywhere steel-formed 
products overcoming the 
limitations of wood, iron, 
brass and other materials. 


And now comes a further 
development. Light gauge 
steel sections in any length 
and almost any shape and 
form—electrically welded 
by a new process. 


It opens up a new field of 
possibilities. 


Have you considered, 
seriously, what the Steel 
Tube might do for you? 


Tu BE Propucts 
LIMITED 
OLDBURY, BIRMINGHAM 


Telegrams: 
* Tuproduc ts, 
Oidbury 


Telephone: 
Broad weii, 
1€51 
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